H
eart failure (HF) is associated with increased morbidity, mortality, and health care costs.
1-5 To successfully manage their disease, patients need to be adherent with daily selfmanagement behaviors, including medication use, salt restriction, and exercise as well as ongoing monitoring of disease signs and symptoms. Recent studies suggest that such self-management practices may have a greater impact on health than new advances in biomedical treatment. 6, 7 In contrast, a lack of knowledge of and adherence to self-care recommendations for the disease, such as dietary sodium intake restriction and level of physical activity, have been identified as risk factors for HF readmission. [8] [9] [10] [11] Consequently, the Institute of Medicine has identified patient self-management as a priority area for improving chronic illness care and outcomes, 12 and current guidelines for the management of both systolic and diastolic HF recommend that all patients be provided with selfmanagement education. 13, 14 Despite the current emphasis on the importance of self-management, 2 recent studies conducted in the outpatient setting had shown that patients had inadequate information about their HF and lacked the tools for optimal self-care. 15, 16 A national Veterans Health Administration (VHA) study of 104 hospitals evaluating processes of care found that self-management education was provided to only 13% of patients hospitalized for HF. 17 Most patients with HF, however, are seen and managed in outpatient clinics, with each patient making an average of 6 or 7 visits per year vs 1 or 2 hospitalizations per year, which suggests the need to examine the occurrence of self-management education by providers in outpatient settings. 2 Although several studies suggest that self-management is an important component of HF interventions, the outcomes of self-management education have rarely been examined. A systematic review of 6 randomized controlled trials showed that multidisciplinary HF disease management programs, which emphasized dietary counseling and/or sodium intake reduction, improved functional capacity, patient satisfaction, and quality of life. 18 These studies, however, did not specifically examine the role of education on level of patient adherence. Moreover, most care for patients with HF is delivered in primary care and not by disease management programs. Hence, it is important to determine whether self-management education by the patient's provider has an effect on patient adherence. In addition, O r i g i n a l P a P e r given the multiple competing demands for providers' time during clinic visits that limit the ability of the provider to adhere to multiple preventive clinical guidelines, 19 it is crucial that there is evidence to support provider selfmanagement education. Thus, more data are needed on the outcomes associated with specific and targeted self-management education related to salt intake and physical activity.
Impact of Provider
The importance of patient characteristics is also increasingly being emphasized as a clinical model for promoting adherence in chronic disease management. 20 For example, self-efficacy has been associated with health-promoting behaviors, such as cessation of smoking, 21 adherence to medication, 22 and increasing physical activity. 23 Thus, any analysis on the outcomes of patient adherence should include patient characteristics such as self-efficacy.
Finally, patients' health status measures undoubtedly play a critical role in the clinical care of patients with HF and their ability to adhere to treatment recommendations; the measures have been shown to have independent prognostic value in mortality and readmission among outpatients with HF. [24] [25] [26] The objectives of this study, therefore, were to examine whether (1) selfmanagement education by providers, (2) patient self-efficacy, and (3) health status were associated with patientreported adherence with salt intake and exercise regimens.
Methods
Design. This was a cross-sectional survey of patients with HF in 2003. The study and survey procedures were approved by the institutional review boards of the Ann Arbor and Indianapolis Veterans Affairs (VA) Medical Centers, the University of Michigan, and Indiana University.
Sample and Recruitment. Participants included in the surveys were patients with HF, being treated with HF medication therapy, who received care from 2 tertiary hospitals that were part of a Midwestern network of VHA hospitals. To be eligible for the study, patients had to have HF as defined by International Classification of Diseases, Ninth Revision codes (428.xx) in the electronic record. Records for potential participants were further reviewed to determine whether they had systolic or diastolic dysfunction. Systolic dysfunction was defined by a history or documentation of left ventricular ejection fraction (LVEF) ≤40% (or fractional shortening ≤20% if LVEF was not documented), [26] [27] [28] and diastolic dysfunction was defined as a current diagnosis, history, and/or physical findings/symptoms of diastolic dysfunction (not related to restrictive cardiomyopathy, obstructive and nonobstructive hypertrophic cardiomyopathy, or infiltrative cardiomyopathies). 29, 30 In addition, patients had to (1) have a current diagnosis or history of HF and (2) be able to independently read and complete the questionnaire. Patients were excluded if they had a diagnosis with an associated life expectancy of ≤6 months (eg, metastatic cancer, hospice care), had renal failure with a creatinine level >5.0 mg/dL, or were receiving palliative or nursing home care at the time of enrollment.
Procedures. In September 2003, each patient was mailed a cover letter, a copy of the survey, and a selfaddressed stamped envelope. As per the modified Dillman technique, 31 all patients received a reminder letter approximately 1 week after the first mailing. In addition, nonrespondents were sent a second (follow-up) survey 2 weeks after the reminder letter.
Data Sources. Information regarding outpatient visits and diagnosis was obtained from the outpatient clinic file. Data for this study are based on survey questions from existing instruments covering areas related to selfmanagement education by providers, patient self-efficacy, health status, symptoms, and adherence (described below). These questions were asked as part of a survey administered 1 year following patients' enrollment in a study evaluating a nurse case management model for HF. Independent Measures. Independent measures included (1) self-management education from providers, (2) patient self-efficacy (confidence), and (3) patient HF-specific health status. We also controlled for patients' general health status, age, sex, and level of education.
Self-Management
Education by Providers. We asked patients whether they had received any self-management education from their providers regarding dietary salt restriction, exercise, weight reduction, fluid restriction, calorie restriction, heart rate, and blood pressure monitoring. 32 We focused our analyses on domains related to lifestyle changes-salt restriction, weight reduction, fluid restriction, and exercise. Answers were coded as binary variables depending on whether patients reported counseling in the specific domains from providers.
Self-Efficacy.
Patients' confidence in managing their HF was assessed by a validated 6-item scale. 33 Responses were graded on a 10-point Likert-type scale ranging from not at all confident to totally confident in managing HF. The patient was asked to rate his or her level of confidence in (1) managing his or her condition, (2) judging when to see a doctor, (3) doing tasks needed to reduce the need to see a doctor, (4) reducing the emotional distress caused by his or her condition, (5) doing things other than taking medication to change the effect HF has on everyday life, and (6) running his or her life the same as if he or she didn't have HF. A self-efficacy score was created by taking the mean of the sum of the individual confidence questions and converting it to a 0 to 100 scale. vey. 34 HF-specific health was measured by the Kansas City Cardiomyopathy Questionnaire (KCCQ). 35 The KCCQ is a 23-item questionnaire designed to address HF-specific symptoms, as well as the impact of HF on functional activities and quality of life. The overall KCCQ summary score was used to measure HF-related health status. This scale ranges from 0 to 100, with a lower score denoting worse health status. The KCCQ scores would thus adjust for severity of HF, which could affect patient adherence with self-management.
Dependent Measure. We were interested in adherence to self-management-specifically, with diet and exercise. Patients were asked questions about how well they had been able to adhere to recommended treatment protocols for HF over the previous 7 days. These adherence questions have been previously validated in chronic disease self-management. 36, 37 Specifically, they were asked how often they were able to maintain a low-salt diet, participate in 30 minutes of physical exercise, and participate in a specific exercise session such as swimming, walking, or biking. Responses ranged from 0 days a week to 7 days a week.
Statistical Analysis. The distributions of the adherence variables (low-salt diet, exercise), self-efficacy score, were examined using descriptive and graphic methods. Next, we examined the relationship between self-management education and the scores for self-efficacy and health status using Pearson's correlation coefficients. Finally, linear multivariable regression analyses were conducted, with adherence as the dependent variable. Separate models were fit for adherence to exercise and salt restriction, with both models controlling for age, sex, and number of years of education. For the adherence with salt-restriction model, the following independent variables were included: individual conceptually related to adherence with low-salt diet self-management education variables including low-salt diet education, fluid education, weight education, congestive heart failure-specific health status, and self-efficacy. For the adherence with exercise model, we similarly included the conceptually related individual self-management education variables of exercise education, weight education, patient self-efficacy, and congestive heart failure-specific health status. All analyses were conducted using SAS software, version 9.0 (SAS Institute, Inc, Cary, NC).
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Results
The overall response rate was 80% (388 surveys mailed: 259 returned, 62 not returned; 67 patients deceased). Baseline characteristics of patients are presented in Table I . The respondents were mostly male (99%) and white (82%), with a mean age of 67 years. The overall cohort had a mean age of 67 years, were 80% white, and 98% male. Thus, there were no differences between respondents and nonrespondents. Patients most frequently reported that they received education from their providers about salt restriction (87%), followed by exercise (78%), weight management (64%), calorie restriction (59%), and blood pressure monitoring (58%). A smaller number of patients reported receiving education regarding heart rate monitoring (42%) and fluid restriction (44%), while 10 patients (4%) claimed to have received no selfmanagement education.
Patients reported adhering to a low-salt diet for a mean of 4.9 days. In contrast, they reported exercising for a mean of 2.2 days. Overall, patients had high self-efficacy scores, with a mean of 7.2 (SD=2.2) on a scale of 1 to 10. The mean KCCQ overall summary score for the group was 51.2 (23.0) out of a possible score of 100, indicating relatively poor health status.
The results of the regression analysis examining the association between adherence with salt restriction, health status, self-efficacy, and self-management education is listed in Table II . Self-management education for salt restriction and weight reduction were significantly associated with increased adherence to salt restriction. Self-efficacy was also significant in increasing adherence with a lowsalt diet (coefficient, 0.20; P=.03). Patient health status as measured by the KCCQ overall summary score was negatively associated with adherence. Table III lists the results of the regression model for adherence with the exercise recommendation. Health status and self-efficacy, but not exercise or weight education, were strongly associated with adherence to exercise.
Discussion
This study found that provider selfmanagement education for salt restriction was most commonly provided to HF patients (87%), followed by exercise (78%). In multivariable regression analyses controlling for self-efficacy and health status, self-management education about salt restriction and weight reduction were significantly associated with patient-reported adherence to salt restriction. Multiple regression analysis also revealed that self-efficacy and health status, but not exercise education, were significantly associated with patient-reported exercise adherence.
Clinical Significance
Lifestyle behaviors such as maintaining appropriate salt intake and regular exercise have been identified as critical in helping persons with HF maintain and improve their health status. 16 The findings from this study concerning the role of provider education in influencing salt restriction suggests that advice by health care providers, which has been well-established as efficacious in discouraging behaviors such as smoking, 21, 39 may also play an important role in encouraging essential self-care behaviors for persons with HF. The finding that self-management education about weight was also significantly associated with patient-reported adherence with salt restriction suggests that providers likely discuss dietary salt when counseling patients about weight. This is a plausible explanation given that weight gain in patients with HF is most often due to edema from sodium retention. The previously identified relationship between high sodium levels and hospital readmissions and mortality highlight the urgency of considering education about salt restriction as an important component of provider education.
The finding that provider selfmanagement education for exercise was not significantly associated with exercise adherence when health status and self-efficacy were controlled in the multivariate model suggests the need for additional investigation of the dynamics underlying exercise adherence. Therefore, we conducted further analyses suggesting that patients with higher health status were more likely to be encouraged to pursue an exercise regimen. (The correlation for health status and education about exercise was 0.234 [P=.0003].) This suggests that providers may be more likely to promote exercise primarily in patients who are healthier because of provider concerns with the risks of exercise in patients with HF who have poor health status. Substantial evidence from prospective and randomized controlled trials, however, suggests that the health benefits accrued from chronic physical activity outweigh the acute risks to participants. [40] [41] [42] [43] Despite this evidence, providers may inappropriately advise against exercise in patients who have poor health status. These findings suggest the need for further research and education regarding the role of mild to moderate physical activity among patients with cardiovascular disease
Comparison of Findings With Recently Published Studies
Our findings concerning patient reports of a high level of provider education on salt intake and exercise from physicians is in contrast with a previous study, which found a low level of selfmanagement education provided for HF patients in inpatient settings. 16 In that study, however, self-management education was based on documentation of education in the electronic record, and in the current study it is based on patient self-report. Quite possibly, documentation of self-management education may not be occurring in a consistent manner. More information is needed from future studies on how to effectively deliver material on salt restriction in both inpatient and outpatient settings.
Findings that patient adherence to self-management behaviors were higher for salt restriction compared with reported adherence for exercise are consistent with previous studies which found that exercise adherence is challenging for most patients. [44] [45] [46] Patients with a higher health status reported higher adherence with exercise (coefficient=0.56; SE=0.11; P<.0001). Certainly, poor health status is a perceived barrier (both by patients and providers) to physical activity, but it is not necessarily a true barrier, as described above. Both patients and providers need to realize that the risks associated with sedentary behavior are greater than those associated with participating in a progressive exercise program emphasizing mild to moderate physical activities. The severity of HF can hinder a patient's ability to understand and adhere to routine exercise and dietary modification without reinforcement from a good support system. Thus, with variable classifications of HF, consideration should be given to individualize education.
Our finding that self-efficacy was significantly associated with patientreported adherence to exercise and salt restriction is consistent with previous studies, which have shown that high perceived self-efficacy can positively influence outcomes in diabetes [47] [48] [49] and coronary artery disease. 50 The present study also found that selfmanagement education had a stronger effect than self-efficacy in predicting adherence with salt restriction, suggesting that it may not be necessary to feel confident about HF management for adhering to a low-salt diet as long as the patient knows what specific food choices to engage in or not. Conversely, self-efficacy appears to be more important for predicting adherence with exercise, which is understandable given the multiple challenges associated with following a regular exercise program. However, since our data show that providers tended to counsel patients who were healthier and more confident, and it is these patients who exercise, we cannot necessarily conclude that selfmanagement education would not be helpful for those patients who are less healthy. Additional research is needed to determine the effect of selfmanagement education specifically for patients who have a high level of health limitations.
Future Directions
Future efforts should focus on educating providers regarding the effect of their education on patient adherence to ensure that it receives a high priority among many other competing priorities during the clinic visit. In addition, providers need to be shown the evidence on the benefits of mild to moderate physical activity, compared with the risks, in patients with cardiovascular disease to encourage exercise promotion in patients with less confidence or poorer health. Additional strategies to provide self-management education through nonclinician providers such as nurse practitioners should also be further explored.
Study Limitations
Several limitations to our study should be noted. First, the survey items that composed the variables for this study were completed at one point in time. Therefore, we can only comment on the associations between the variables and not their directionality or causality. A second limitation is that this study was based on self-report, which can be subject to recall bias, and objective confirmation of provider education and patient adherence with salt restriction and exercise or outcomes of nonadherence such as health care utilization was not available. In addition, participants in survey studies are more engaged in their health care and thus could represent a biased population. We had an 80% response rate, however, which is much higher than in general studies of survey research, and thus the bias may not be that significant. Finally, our study was conducted among predominantly male veterans and may not be generalizable to women or to non-VA health care settings. In particular, having few women in the study may have shifted the outcome concerning the proportion of persons who report adherence following salt-restriction recommendations. VA patients have different characteristics and their costs of care may be less than the general population. Our survey, however, had no questions on costs. Moreover, we did not measure adherence to medication, where it has been clearly shown that out-of-pocket costs play a key role in patient adherence. Hence, the measures of adherence to diet and exercise that we used in our study should not be subject to VA vs non-VA bias. Despite these limitations, this study provides important information about the potential positive impact of provider education for persons with HF and should be followed-up with future longitudinal studies in a variety of health care settings that include both objective and subjective measures of provider education and adherence. 
